Introduction
Mexico has a rich flora calculated at %22,000 species, in which six families are highly represented: Compositae (2400 species), Leguminosae (1800 species), Gramineae (950 species), Orchidaceae (920 species), Cactaceae (900 species), and Rubiaceae (510 species; Rzedowski 1991) . Of these families, the Cactaceae, native to America, is particularly important, with high species richness (37% of all known species; Herná ndez and Bárcenas 1994; Guzmán et al. 2003) and endemism (84% are endemic; Arias 1993) . Within Mexico, northeastern Mexico is one of the areas that possess a high biodiversity of Cactaceae, comprising the xerophytic areas of the states of Nuevo Leó n, Coahuila, San Luis Potosí, and Tamaulipas within the Chihuahuan Desert (Martínez-Á valos and Suzán-Azpiri 2000; Guzmán et al. 2003; Alanís 2004; Martínez-Á valos and Jurado 2005) .
Unfortunately, many species of the Cactaceae are subject to high population vulnerability (sensu Rabinowitz 1981) as a result of their slow individual growth rates, high mortality during juvenile phases, restricted distributions in very specific habitats, low population densities, and small or fragmented populations (Zavala-Hurtado and Valverde 2003; Valverde et al. 2004; Arias et al. 2005; Carrillo Angeles et al. 2005; Esparza-Olguín et al. 2005; Valverde and Zavala-Hurtado 2006) . It is surprising, however, that given the high species diversity, only a few species have been studied demographically (Godínez-Á lvarez et al. 1999; Mandujano et al. 2001; Contreras and Valverde 2002; Esparza-Olguín et al. 2002 Navarro and Flores-Martínez 2002; Rae and Ebert 2002; Valverde and Zavala-Hurtado 2006) . These studies have shown that the life-history strategies are as diverse as the number of species. There are, however, several general conclusions drawn from comparative studies: fecundity and growth are the demographic processes that contribute the least to population dynamics (Rosas and Mandujano 2002; EsparzaOlguín et al. 2005) , and survival seems to be the most important demographic process for all species (Rosas and Mandujano 2002; Godínez-Á lvarez et al. 2003) . The lack of demographic information of species in the Cactaceae in natural conditions is now a major concern because of the number of species included in Mexican endangered species lists (239 species and 16 subspecies), the International Union for Conservation of Nature and Natural Resources (IUCN) red list (59 species and six subspecies), and the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) appendix I (40 species) that are in need some evaluation of population status (Arias et al. 2005) . Some of these species have been subject to demographic analysis (Martínez-Á valos et al. 1993; Herná ndez-Oria et al. 2003; Valverde et al. 2004 ) and have offered demographic information that can then be used for action plans.
The main aim of this study was to determine the status of the only known sites of Ariocarpus scaphirostris. In order to determine status, we (i) assessed the spatial distribution, abundance, and population structure in the largest population; (ii) assessed population dynamics and estimated growth rates using Lefkovitch matrix projection models; and (iii) examined the sensitivity of the population to variations in vital rates and the likely response of the population to different survival and growth scenarios.
Material and Methods

Study Species
The genus of Ariocarpus belongs to the family Cactaceae, subfamily Cactoideae, and depending on the author, there are five to seven species: Ariocarpus agavoides (Castañ eda) Anderson, Ariocarpus fissuratus (Engelmann) Schumann, Ariocarpus kotschoubeyanus (Lemaire ex. Schumann) Schumann, Ariocarpus retusus Scheidweiler, Ariocarpus scaphirostris Bö -deker, Ariocarpus bravoanus Hernández & Anderson, and Ariocarpus trigonus Weber (Anderson 1977 (Anderson , 2001 Martínez-Á valos and Suzán-Azpiri 2000; Guzmán et al. 2003) . The latter two are considered to be subspecies of A. fissuratus and A. retusus, respectively (Guzmán et al. 2003) . All species are endemic to Mexico and are distributed in the northern Mexican states of Tamaulipas, San Luis Potosí, Coahuila, Durango, Zacatecas, Guanajuato, Hidalgo, Querétaro, and Nuevo Leó n. An exception is A. fissuratus, which is also distributed in Texas (Hernán-dez and Bárcenas 1994) . Ariocarpus scaphirostris is a globose plant, 4-9 cm in diameter. The tubercles are divergent, triangular in cross section, and dark green to brown. Flowers are magenta, 4 cm in diameter (Anderson 2001) , while fruits are dry and emerge among tubercles, red-green to brown, 9-15 mm long and 4-8 mm wide. Seeds are black, small, ovoid, and with a reticulated coat (Anderson 1977) . Ariocarpus scaphirostris is typically found between layers of flaky limestone schist, where soil and moisture can accumulate (Anderson et al. 1994; Anderson 2001; Guzmán et al. 2003) . The species is listed in the Mexican species red list (NOM-059-ECOL-2001) as well as in two international species lists: the red list of the IUCN (in the category of vulnerable) and appendix I of CITES (Arias 1993; Guzmán et al. 2003; Arias et al. 2005) . Previous visits to the northern part of the valley found 1.1 individuals/m 2 and estimated a total of 4000 individuals from two small hills (Sánchez-Mejorada et al. 1986; Anderson et al. 1994) , while other areas of the valley had small amounts of scattered individuals. The pressure on populations of A. scaphirostris during the last 20 yr has been illegal collection of individuals, which has caused one of the largest populations visited by Anderson in 1961 to be decimated to 10 individuals when he revisited the site and vicinity in 1986 (Anderson et al. 1994) . Like other Ariocarpus, this plant grows slowly from seeds under cultivation. The seeds are offered at the international market at a rate of 1.80V for 10 seeds (AIAPS 2004) . 
Study Area
Population Dynamics
In 2004, after extensively exploring areas suitable for the species in the northern portion of the valley before and during the flowering period, we were able to identify only one large population of A. scaphirostris, which covered 2925 m 2 . Within this area, each individual was tagged and mapped using x-y Cartesian coordinates. For each individual, we measured total diameter with a caliper to the nearest 0.01 cm and the number of tubercles, and we registered the presence or absence of reproductive structures. Because both morphometric variables (tubercles and diameters) were highly correlated (Spearman's r ¼ 0:748, P < 0:0001), we used plant diameter as a surrogate for plant size (because it is often a better estimate for plants), which was then used to delimit five size classes (c1 ¼ 0 < x 2 cm, c2 ¼ 2 < x 3 cm, c3 ¼ 3 < x 4 cm, c4 ¼ 4 < x 5 cm, and c5 ¼ x > 5 cm; plus one stage class; fig. 1 ; see Lefkovitch 1965) with the algorithm developed by Moloney (1986) . In order to evaluate the historical rate of population decrease over the past 20 yr, we estimated an instantaneous finite rate of population increase, R ¼ ðN 2006 =N 1986 Þ, where N is the population size and the subindices indicate the year in which the census was made. The value obtained was transformed into the Malthusian intrinsic rate of population increase (r ¼ ln R) in order to provide an annual estimate of population change.
The transition matrix was constructed considering plant size at time t (2004) and its size at t þ 1 (2005), which summarized demographic behavior over one time step. The transition matrix (A ¼ fa ij g, where i, j ¼ 1, 2, . . . , 6) contained the transition probabilities and contributions of an average individual at different stages of the life cycle during a unit time interval, in this case a year. This matrix operates over a vector (n t ) that has the distribution of individuals in the size structure of the population at a particular time t (Caswell 2001) . The growth of the population in one time interval is then equal to the product of matrix A by vector n t , or n tþ1 ¼ An t .
MATLAB (ver. 6.5) was used to calculate the finite rate of population increase (l), the stable size structure (w, the right eigenvector associated with l), and the size-dependent reproductive value (v, left eigenvector associated with l). A confidence interval for l was estimated using the series approximations proposed by Caswell (2001) : Vð " lÞ ¼ AE i; j AE kl Cov ða ij ; a jk Þð@l= @a ij Þð@l=@a kl Þ. Because transition probabilities have a binomial 1036 distribution, the variance was calculated as Vða ij Þ ¼ a ij ð1À a ij Þ=n, the SE of l was then the square root of V(l), and 95% confidence intervals were l 6 2 SE(l) (Caswell 2001) . Predicted w was compared with the observed distribution employing x 2 tests and adjusted residuals (Everitt 1977) . In April 2006, we collected a sample of fruits from reproductive individuals to estimate fecundity as the number of seeds per fruit and percent germination. In order to determine potential seed germination, we conducted an experiment using 10 seeds in each of 20 petri dishes, placed on 1% bacteriological agar and followed for 1 mo. Half of the petri dishes were placed in dark conditions (double layer of aluminium foil) to evaluate the presence of photoblastism (Cô me 1970) as a trait that could suggest the presence of a seed bank (matrix entry a 11 ), and half were placed in the light.
Mortality
During the study period, all plants that were surveyed remained alive irrespective of their size class (table 1; s j ). With one population of very limited size and one transition for a long-lived perennial cactus, it was difficult to obtain an estimate of mortality. In order to assess the possible effects of mortality on the population of A. scaphirostris, we investigated mortality rates reported for other species of the cactus family. An estimate of mortality or illegal extraction of individuals is important for this species because they provide insight regarding the effect of these factors on population decline. Previous articles that dealt with demography of cactus species and applied transition matrix models were used in order to estimate mortality for different size classes. The probability of mortality reported was averaged over reproductive and nonreproductive size classes and assigned to A. scaphirostris in the five size classes (table 2; transition matrix B). The average mortality estimated was subtracted from the observed value of survival in the same size class (a i¼j ) for size classes 1-5 simultaneously. It is important to mention that few authors have observed mortality (1-7 yr of study), and they estimated mortality for several cacti species using biological or statistical tools (Mandujano et al. 2001; Esparza-Olguín et al. 2005; Jiménez-Sierra et al. 2007 ). In addition, all perturbation analyses as well as the simulations previously mentioned to explore the change in each matrix entry for survival or growth on l were performed with the matrix B that included mortality.
Contribution of Demographic Process to Population Growth
The relative contribution to l of (i) progression to larger size classes (growth), (ii) remaining in the same size category (survival), (iii) retrogression to a smaller size class, and (iv) sexual reproduction were assessed through sensitivity and elasticity of matrix elements analyses (de Kroon et al. 1986; Silvertown et al. 1993; Caswell 2001 ). Sensitivity (s ij ) is an absolute measure of the change produced in l by a change in each of the elements of matrix A. Caswell (2001) has shown that the elements of the sensitivity matrix (S ¼ fs ij g) can be estimated from the eigenvectors associated with l as s ij ¼ @l=@a ij ¼ v i w j =wv, where v i and w j correspond to the ith and jth values of the dominant left (v) and right (w) eigenvectors, respectively, and wv is the product (a scalar) of these two eigenvectors. Elasticities of matrix entries (E ¼ fe ij g) measure the proportional change produced on l, given a proportional change in each of the coefficients of matrix A (de Kroon et al. 1986) , and were calculated from the elements of matrices A and S as e ij ¼ ða ij @lÞ=ðl@a ij Þ ¼ ða ij =lÞðs ij Þ. Elasticities always sum to 1 (AEe ij ¼ 1; Mesterton-Gibbons 1993), making this analysis useful for comparative purposes where elements of the elasticity matrix can be summed by size class or demographic process (e.g., Gotelli 1991; Silvertown et al. 1993) . Additionally, an elasticity of vital rates analysis was performed; i.e., E survival ¼ Es ¼ AEe s , E growth ¼ E g ðpositive growth AEje g jÞ þ Erðnegative growth AEje r jÞ, and E fecundity ¼ E F ¼ AEe F (the complete set of equations can be found in Zuidema and Franco 2001, p. 997; Franco and Silvertown 2004, pp. 532-533) . It has been suggested that elasticity of 1037 vital rates analysis is preferred because they strictly correspond to fundamental demographic processes that matrix element elasticities only approximate (Franco and Silvertown 2004) . Finally, we made numerical simulations in order to explore the effect of changes in the matrix entries of plant survival or growth on the finite rate of population increase. The matrix entries that showed high elasticity values were changed to explore the contribution of each entry to the population growth rate and determine the value where we found population decrease (i.e., l < 1). We simulated a change in each matrix entry for survival and growth so as to cover possible values, keeping the column sum to 1 and the minimum value >0 to maintain connections in the life cycle. The first simulation changed the elements corresponding to survival, which would be equivalent to increasing the seed bank (a 11 ) or increasing survival in the remaining five size classes (a 22 , a 33 , a 44 , a 55 , and a 66 ). The second simulation aimed to explore the magnitude of seedling recruitment and growth that would produce a rate of population increase below unity. For all simulations, we plotted the value of l against the modified entry to explore the effect of the change in the vital rate on population growth.
Spatial Distribution
We applied a Hopkins test (h) with 60 randomized points to determine the spatial distribution pattern of A. scaphirostris:
where X i is the distance from a randomized point i to the nearest individual and r i is the distance of the individual to its nearest neighbor. The Hopkins test is distributed like an F with 2n degrees of freedom in the numerator and in the denominator, where n for the degrees of freedom is the number of randomized points (n ¼ 60; Krebs 1999):
The spatial distribution index I H approximates 1 with increasing aggregation and approximates 0 with uniformity. Under the null hypothesis of random distribution, the index approximates 0.5. The estimate was used on each size class in order to evaluate the distribution pattern for all size classes.
Results
Density, Fecundity, and Germination
At the main population of Ariocarpus scaphirostris in an area of 2925 m 2 , we found 736 individuals, giving a density of 0.25 individuals/m 2 . Isolated individuals were also found in other areas, but most populations had fewer than 50 individuals. The average number of seeds per fruit was 23:52 6 2:30 (n ¼ 33). We observed no germination in seeds under the dark treatment, which meant seeds are positive photoblastic, and germination was 54:3% 6 9% under normal light conditions, suggesting the presence of a seed bank.
Population Dynamics
The instantaneous finite rate of population increase, based on historical data reported by Sánchez-Mejorada et al. (1986) and Anderson et al. (1994) Note. Analysis for the population matrix A (table 2) and for population matrix B containing simulated mortality. The first class corresponds to seeds, and the remaining five correspond to size classes with the following ranges (cm): c1 ¼ 0 < x 2, c2 ¼ 2 < x 3, c3 ¼ 3 < x 4, c4 ¼ 4 < x 5, and c5 ¼ x > 5. For each transition matrix, the rate of population increase (l 95% confidence interval) is given. Proportional elasticities are obtained by dividing the corresponding calculated elasticity of each vital rate by the total (Franco and Silvertown 2004) . s j , survival in class j. Elasticity values in class j for survival, e sj ; positive growth, e gj ; negative growth, e rj ; and fecundity, e Fj . Elasticities of vital rates (added over all size classes): survival, E s ; positive growth, E g ; negative growth, E r ; and fecundity, E F .
INTERNATIONAL JOURNAL OF PLANT SCIENCES a value lower than what we found using the annual matrix (see below).
We classified individuals into one seed stage and five size classes (table 2; fig. 1 ). To estimate the contribution of fecundity, we multiplied the average number of seeds per fruit (x " ¼ 23:52 seeds) by the number of fruits in each category. The transition from seed to seedling (a 21 ¼ 0:0338) was calculated by dividing the number of seedlings (n ¼ 16) found during the 2005 census by the number of seedlings that could potentially be produced (i.e., total number of seeds produced multiplied by the probability of germination, 0.54).
Our results indicate that the population of A. scaphirostris is at numerical equilibrium, l ¼ 1:07 6 0:17. The stable size distribution (right eigenvector w) shows a high proportion of individuals in the seed class, and the proportion decreases toward larger size classes, where the last three classes are represented by less than 5% of the total number of individuals. The observed distribution differs significantly from the stable size distribution pattern (x 2 ¼ 92; 876, df ¼ 5, P < 0:0001) for all classes. None of the classes have less than 6% (table 2) of the total number of individuals in the population, and while the seeds are well represented in the observed distribution, residual analysis suggests that there are fewer seeds than those expected by chance. Reproductive value (v; table 2) slowly increased with plant size from c1 to c3 and rapidly onward.
Mortality
We found 12 articles that used transition matrix models to estimate mortality for different size classes, but only studies of species with globose or shrub life forms were included (Schmalzel et al. 1995; Mandujano et al. 2001 Mandujano et al. , 2007 Contreras and Valverde 2002; Valverde et al. 2004; Clark-Tapia et al. 2005; Valverde and Zavala 2006; Jiménez-Sierra et al. 2007 ). The probability of mortality reported was higher for small size classes (0.138-0.477), and it tended to decrease toward the large size classes (0-0.076). The specific mortality values (m j ) that were used to decrease survival in matrix entries a i¼j can be obtained as m j ¼ 1 À s j ( Total 100
Note. The first class corresponds to seeds, and the remaining five correspond to size classes with the following ranges (cm): c1 ¼ 0 < x 2, c2 ¼ 2 < x 3, c3 ¼ 3 < x 4, c4 ¼ 4 < x 5, and c5 ¼ x > 5. w, stable size class distribution; v, size-specific reproductive value; n i , total number of individuals within each size class. DP, demographic process; L, survival; F, fecundity; G, growth; Re, retrogression; E (%), elasticity values expressed as percentages. a n i ¼ 88 (c1), 116 (c2), 193 (c3), 183 (c4), 156 (c5).
1039 transition matrix B). Similar to results obtained using matrix A, the stable size distribution (right eigenvector w) shows a high proportion of individuals in the seed class, and the proportion decreases toward larger size classes. The observed distribution differs significantly from the stable size distribution pattern (x 2 ¼ 72; 471, df ¼ 5, P < 0:0001) for all classes; residual analysis suggests that there are fewer seeds than those expected by chance, and only the c1 size class did not differ. Reproductive value (v; table 2) increased with plant size from c1 to c4 and decreased in size class c5.
Contribution of Demographic Process to Population Growth
Elasticity analysis of matrix entries (represented as a percentage) suggested that the population dynamics strongly depended on the survival of established plants (84.5%) where size classes c1 and c2 contributed the most (21.8% and 24.8%, respectively; table 2, matrix E A ). This large contribution toward survival is probably due to the slow growth rate of individuals of A. scaphirostris. We also found a small contribution of elasticity of retrogressions to smaller size classes because some plants can lose tubercles (Re ¼ 1:02%). Fecundity showed a relatively high contribution toward l (AEe 1j ¼ F ¼ 3:04%; table 2, matrix E A ). Very similar values were obtained using elasticity analysis of vital rates (proportional values are represented as a percentage; see Franco and Silvertown 2004, p. 533) , where population dynamics strongly depended on the survival of established plants (percent E s ¼ 87:8; table 3) where size classes c1 and c2 contributed the most (e s1 ¼ 22% and e s2 ¼ 25%, respectively). We also found a small contribution of negative growth (r j ) (retrogressions to smaller size classes) because some plants can lose tubercles (1.01%). Fecundity showed a lower contribution toward l (AEe F ¼ 2:4%; table 1) than those of the elasticity of matrix entries (table 2) .
The pattern of elasticity values for matrix entries in the projection matrix that included mortality differed from that registered without mortality during the study period. The highest value corresponded to the survival of plants in the last size class (88.2%), which was the cell with the lowest mortality rate or the highest value of s c5 (table 2, matrix E B ; table 1); the second value was lower by far for size class c4 (4.5%; table 2). The contribution of the elasticities for retrogressions to smaller size classes, growth, and fecundity reduced the contribution one order of magnitude (table 2, matrix E B ) with respect to the matrix without mortality (table 2, matrix E A ). The elasticity of vital rates essentially showed the same pattern-the highest elasticity for survival in c5 and the survival over all size classesfollowed by positive growth, and the lowest contributions were by fecundity and negative growth (table 1) .
In general, we did not find a value for survival that would decrease l when matrix entries were not affected by mortality. All changes in the probabilities of survival showed population growth ( fig. 2) , where survival in seedling (a 22 ) and small plants (a 33 ) had the lowest values ( fig. 2B, 2C , solid line). On the contrary, high values of survival (more that 80%) allowed significant population increase ( fig. 2A-2F , solid lines). When mortality is included, probabilities of stasis in all size classes below 95% showed decreasing population growth rates ( fig. 2A-2F, dashed lines) . On the other hand, growth was demonstrated to be a relatively important process that affected population increase (AEe i>j ¼ 11:4%; table 2; E g ¼ 7:8%; table 1). The effect of low growth rates in matrices with or without mortality reduced values of l ( fig.  2H-2O ). The effect is much more pronounced in small size classes and in the matrix that includes mortality ( fig. 2L-2O ). The probability of growth also affected l positively, even with small contributions (0.0001-0.14; fig. 2H-2K ). In general, a probability of <2% of growth in all size classes led to population decrease, and higher values allowed the population to persist and, in some cases, to show a moderate growth rate ( fig. 2I-2K ) only in simulations without mortality. Seedling recruitment influenced l positively, and even very low recruitment allowed the population to persist, contributing to increases in l from 1% to 25% ( fig. 2G ), even though these increases would require massive recruitment.
Spatial Distribution
On the basis of 60 randomized distribution points, we found that h ¼ 3:289 with an aggregation index I H ¼ 0:767, basically demonstrating that A. scaphirostris has an aggregated spatial distribution pattern ( fig. 3 ), a pattern followed by all size classes (table 3) .
Discussion
Sá nchez- Mejorada et al. (1986) and Anderson et al. (1994) had previously reported 1.1 individuals/m 2 , or a total of 4000 plants in 3600 m 2 (comprising two hills); however, we were able to find only one dense population (of the two previously reported) with a density of 0.25 individuals/m 2 in 2925 m 2 , demonstrating a severe reduction in population size. Growth rates were low for all size classes (1%-7%), showing very high survival of individuals, which is consistent with trends found in the Cactaceae and other long-lived species (Godínez-Á lvarez et al. 1999; Rosas and Mandujano 2002) . The minimum survival probabilities to keep l above 1 or close to numerical equilibrium occurred when the survival for all size classes (a i¼j ) was changed simultaneously around 80% (data not shown). Decreasing survival probabilities individually by size category did not decrease l significantly (except for size class 1) mainly because the elasticity was approximately equally distributed among survival entries (close to 20% in each size class). This pattern contrasts with all other species of cacti, where elasticity is dominated by one size category (in the majority of cases by the largest size category) with probabilities (Mandujano et al. 2001; Contreras and Valverde 2002; Esparza-Olguín et al. 2002; Valverde and Zavala-Hurtado 2006) . Survival in the last size category is high because no natural mortality was observed during the study period due to the short time interval in which the study was conducted, which may not adequately account for mortality in long-lived perennial species (Godínez-Á lvarez et al. 1999; Mandujano et al. 2001; Esparza-Olguín et al. 2002) . Ariocarpus scaphirostris has a stable population size structure, which indicates that the first to fourth size classes are very important to keep the population at equilibrium in the long term. This pattern can also be seen in the majority of studies involving cacti species with low recruitment and high elasticities for survival (Godínez-Á lvarez et al. 1999; EsparzaOlguín et al. 2002; Jiménez-Sierra et al. 2007 ). While Anderson et al. (1994) found individuals of all sizes in small quantities, we found a low frequency of individuals in the smaller size classes (c1 and c2; even considering the relatively high germination success) as well as in the largest size category (c5), possibly indicating low recruitment of this species in the former and extraction of adults in the latter (Anderson et al. 1994; Á lvarez et al. 2004 ). In addition, the distribution pattern for A. scaphirostris is aggregated possibly because of factors such as favorable sites for establishment and growth, which is limited to small patches of flaky limestone soils where nurse plants or protection from solar radiation is reduced, and where soil and seedlings can accumulate (Ló pez and García 2004). The aggregated distribution of all size classes could also imply a local dispersal of seeds, further contributing to the endangered status of the population.
On the basis of the short-term study, the population of A. scaphirostris can maintain itself through time (l ¼ 1:07 6 0:17) and may show a moderate growth over time if left undisturbed. However, extraction of adult individuals in the population has occurred during the last 2 decades (Anderson et al. 1994) , which has reduced the population to one-fourth of its previous size. Our simulation including mortality suggests that natural mortality coupled with a reduction in survival or growth had an important effect on the rate of population increase, which always showed values of l below equilibrium unless very high levels of survival or growth were met in the population. The population growth rate over long time periods does not coincide with our short-term study, and the former may reflect a more realistic picture of population decline. Unfortunately, this phenomenon is not unique, and other species of Cactaceae share and face similar scenarios: Ariocarpus fissuratus var. bravoanus, Astrophytum asterias , and all Turbinicarpus (see IUCN red list) where the extraction or damage of individuals is leading to a severe reduction in population size. Overall, our results suggest that the status of A. scaphirostris must be reconsidered under the IUCN. Under the IUCN criteria, A. scaphirostris is reported as inhabiting a fairly restricted range (10 km 2 ) and having >25,000 individuals in a single locality (Anderson et al. 2002) . If we consider the aggregated distribution, extrapolation could have overestimated the number of individuals in the area, and unfortunately, the details of the sampling are not reported. If we use the criteria of the IUCN translated into annual population growth rates proposed by Caswell (2001) , the instantaneous rate of population increase would place the studied population of A. scaphirostris as endangered. We suspect the rate at which individuals are being depleted from other smaller locations could be similar, and therefore a revaluation of its status in the IUCN should be considered. Furthermore, it is clear that for long-lived species, demographic studies should comprise more than 1 yr so as to consider events that may not be seen over short time intervals (periods of recruitment or decreased survival). Unfortunately, many endangered species cannot afford long-term research, and decisions may have to be done with available information, which in turn can be limited and incomplete. 
